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Trocar Sleeve for Endoscopic Applications 



Description 

' Tield of the invention 

The present invention relates to a trocar sleeve for endoscopic applications in 
aeeordHne6ngyTttrtt=^ii^rtr^^ Pa ten t Cla i m 1 . - 

Prior art 

Typical trocar sleeves comprise a cylindrical section with at least one passage 
for insertion of an instrument such as a trocar mandrel, an endoscope, scissors or 
the like. The majority of the trocar sleeves presently available in the market has a 
length which exceeds the thickness of the wall of the body cavity substantially, such 
as the abdominal wall through which the trocar or the trocar sleeve is introduced into 
the interior of the body. One of the reasons is the fact that a trocar which is too short 
can neither be well seized nor guided in introduction in practice. Thus the cylindrical 
tubular section of the trocar sleeve restricts that part of the body cavity which is ac- 
cessible with a flexible instrument or with an instrument having a diameter smaller 
than the trocar passage diameter. 

This disadvantage exists also in the trocar sleeve known from the German 
Patent DE 43 07 228 A1 - from which the wording of the introductory clause of Pat- 
ent Claim 1 starts out: 

This trocar sleeve consists of two sleeves whereof the outer one is provided 
with mobile pivotable parts such as segments, platelets, rods. etc. The inner sleeve, 
by contrast, has a rigid configuration of the kind of known trocars. 
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Corresponding statements apply also to the trocar sleeve known from the 
German utility model DE 81 16 373 U1 which comprises terminal sections that may 
be spread apart but not pivoted. 

Brief description of the Invention 

The present invention is based on the problem of providing a trocar sleeve 
which, during the operation of introduction into a body cavity, presents a length so 
long that it is suitable for handling it in an ergonomic and safe way while, upon 
introduction into the body cavity, it does yet not obstruct the operation in the body 
cavity by projecting too far into the body cavity. 

Another problem underlying the invention is the provision of a trocar sleeve 
which can be introduced into a body cavity, e.g. by penetration of the abdominal wall, 
without the need to use a trocar mandrel. 

Inventive solutions to the problem are supported by the common basic idea 
that longitudinal portions pivotable about an axis orthogonal on the longitudinal axis 
of the trocar sleeve form the distal section of the trocar sleeve. When after 
introduction of the trocar sleeve into the body cavity the longitudinal sections are 
pivoted outward the effective length of the trocar sleeve is reduced. Hence a flexible 
or bendable instrument can reach a larger part of the body cavity than would be 
possible with a conventional trocar sleeve which projects into the body cavity over a 
comparatively long distance. The maneuverability of the trocar sleeve is yet 
unrestricted when the body wall. e.g. the abdominal wall, is pierced through because 
the trocar or the trocar sleeve, respectively, has a length permitting convenient 
seizing. 



sleeve which is split in its distal terminal section in the longitudinal direction so that it 




As has been set out abov^ h o solut i on d o fin e d i n Cla lm-4-provides a trocar 
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consists of several longitudinal sections. The individual longitudinal sections can be 
tilted outward in a direction towards the proximal end upon introduction of the trocar 
sleeves. Hence the opening cone, which is released by the passage(s) of the trocar 
sleeve for flexible or bendable instruments, respectively, can be substantially wid- 
ened, compared against conventional trocar sleeves. Even if instruments with a di- 
ameter definitely smaller than the diameter of the passage are passed through the 
passage in an „oblique" position a substantially larger space can be ..operated on". 

The outwardly pivotable longitudinal sections can be used not only for an en- 
largement of the space accessible to instruments in the body cavity but also for fas- 
tening or fixing the trocar sleeve at the wall of the body cavity, e.g. the abdominal 
wall. 

To this end the longitudinal sections are adapted for bearing against the inter- 
nal wall of the body cavity into which the trocar sleeve is inserted. It is a particular 
advantage when the longitudinal sections are configured in the way of wings be- 
cause in such a case the longitudinal sections adhere against a large area on the 
body wall. 

The basic inventive idea of splitting the distal section of the trocar sleeve in 
the longitudinal direction and to configure the individual longitudinal sections for piv- 
oting is useful not only for enlarging the achievable „opening cone" but also for con- 
figuring the longitudinal sections for fonward tilting in such a way that they form a tip 
(Claim 9). It might be necessary to provide the individual sections with(a blade'^r a 
tip. respectively, so that also the conically forward-tilted longitudinal sections have a 
common tip as well. In this way it is possible to dispense with the pointed trocar 
mandrel and to .,push" the trocar sleeve through the body wall directly without an ad- 
ditional mandrel on account of the trocar tip. 

In another embodiment a flange is provided on the proximal end of the trocar 
sleeve, by which the trocar sleeve bears against the outer wall of the body cavity. 
The trocar sleeve can hence be fastened on the body wall in the manner of „tongs 
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handles" whilst it is supported from inside by the wings or the outwards tilted longitu- 
dinal sections. 

It is preferred to have a handle adjustable in the longitudinal direction because 
in such a case the body wall can be „clamped" between the flange and the swing-out 
longitudinal sections. 

The mechanism which serves to tilt the longitudinal sections inward and/or 
outward can be realised in the most different ways: 

It is possible, for instance, to provide transmission elements such as wire con- 
trols, rods, etc. for managing the tilting manoeuvre. A particularly simple solution is- 
^^/-defifledHfretairr^ with this solution the mechanism includes spring 

elements which bias the individual longitudinal sections in a direction towards the 
proximal end. In their ..inoperative position" or resting position the longitudinal sec- 
tions are tilted inward so as to form the tip defined inl^laim-2-. Upon piercing through 
the body wall an instrument such as an endoscope is introduced. By this action the 
longitudinal sections are forcibly pivoted outward. As soon as the position of the lon- 
gitudinal sections exceeds a certain angle the spring action causes the longitudinal 
sections to rotate outward so that they can bear against the inside of the body cavity, 
e.g. the inside of the abdominal wall, in particular. 

For withdrawal of the trocar sleeve from the body cavity the bearing support of 
the longitudinal sections against the inside of the body cavity causes the sections to 
pivot forward so that the trocar sleeve can be removed without any problems. The 
instrument may remain in the passage of the trocar sleeve during this operation. 

The inventive trocar can practically employed in all fields of endoscopy, e.g. in 
coelioscopy or laparoscopy and even in engineering applications. 

Brief description of the drawing 

T h e fol l ow ing^ an exemplary description ot ihe inverr tion w i lhuul any r e s t r ic- -^ 
ion-oMhe-qef^ef a l i nv o nt i vo id e a, w ith re femnrp t o thp Hr awinr) wh irh ic e xplicitly _ 
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referencea^ in all other respects as far as the disclosure of all inventive det^Usi^ 
concerned which are not explained in more details in the text-J^rtRedrawin 

Fig. 1 is a longitudinal sectionaWie\Artak^ through an inventive trocar sleeve, and 

Fig.^^,-2 >^8t^^ a conventiona l trocar sleeve. ^ 

Description of an embodiment 

Fig. 1 shows an inventive trocar sleeve 1. The trocar sleeve is split in the 
longitudinal direction in its distal terminal section so that it consists of several - in the 
illustrated embodiment - four- longitudinal sections of which Fig. 1 represents only 
the longitudinal portions 11 and 12. However, also two, three or more, e.g. five, 
longitudinal sections are conceivable and possible. 

The longitudinal portions 11, 12 ... are articulated at a cylindrical central 
portion 2 of the trocar sleeve 1 by means of joints 6 for pivoting whilst they can be 
pivoted via.appropriate actuating elements from the proximal end or by means of a 
spring action. - - 

It is possible, for instance, that spring elements in the joints 6 act upon the 
individual longitudinal portions 11, 12, ... to'bias them in a direction toward the 
proximal end. ^he longitudinal sections are normally tilted inward so as to form the 
tip illustrated by the continuous linesADuring insertion of the trocar 1 it is hence 
possible to dispense with a trocar martdrel for ptsFeH=^g through the body cavity such 
as the abdominal wall 3. 

Upon insertion of the trocar sleeve 1 the individual longitudinal portions (11, 
12) are tilted outward until they bear against the internal wall of the abdominal wall 3. 
This is illustrated in Fig. 1 by dashed lines. The pivoting movement is symbolically 
indicated by dashed lines. 

In the event of application of spring-biased joints 6 it is possible, for instance 
to insert an instrument such as an endoscope upon piercing of the body wall. As a 
result, the longitudinal sections are forcibly tilted outward. As soon as the position of 
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the longitudinal sections exceeds a certain angle the spring action causes the 
longitudinal sections to tilt outward and to bear against the inside of the body cavity. 

^ flnngn 4 \n prn\/iHnri nn thp prnyimai Pn d nf thfi trn na r clg^f^wo 1 ^ whl^h 

fi^ocar sleeve 1 bears against the outer wall of the abdominabwaH^^ trocar 
by "clamping" the abdonninal walTbgtweeFrth and the longitudinal portions 

11, 12 ... TbJhi5-.eF»d^i1^^ 4 may be adjustable in the longitudinal direction 
mg-the-c entra l portion -2. — — ^ 




For withdrawal of the trocar sleeve from the body cavity the longitudinal 
portions 11, 12, on account of their bearing against the inside of the abdominal 
wall 3, are caused to pivot fonward so that the trocar sleeve may be withdrawn 
without any problems. 

The chain-dot lines illustrate the space 5 which is accessible for an instrument 
- which is not shown here. 

For comparison, Fig. 2 shows the space 5 which is accessible with a 
conventional trocar 1 - which merely consists of a long tubular section 2\ As is 
apparent from a comparison of the Figures, the inventive trocar renders a 
substantially wider space accessible. Moreover, a separate trocar mandrel can be 
dispensed with. 



It is possible, for instance, to control the longitudinal portions 11, 12, ... by 
cable controls, lever joints or by an operating mechanism suitable for insertion into 
the trocar passage, rather than by spring-biased joints 6. 



